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(54) MANUFACTURE OF GAS DIFFUSION ELECTRODE 

(57)Abstract: 

PURPOSE: To provide a gas diffusion electrode having 
high gas diffusibility for a solid high polymer electrolyte 
fuel cell by using a porous metal plate to hot press a 
specific sheet-shaped reaction layer on a specific sheet- 
shaped gas diffusion layer. U _ 
CONSTITUTION: Water repellent carbon black is mixed | '^x,^-^-^ 
with polytetrafluoroethylene and a carbon of graphite ii^fjpt^J^ '^^^'*^'7 
system, to add solvent naphtha and surface active agent 1 /"^^-yEiEj 
rolled by a roll method, and a 6mm thick reserved 
molded gas diffusion layer sheet is obtained. Hydrophilic 
carbon black, water repellent carbon black and 
polytetrafluoroethylene are mixed further rolled by a roll 
method by adding solvent naphtha, and a 0.3mm thick 
preliminary molded reaction layer sheet is prepared. 

Both the sheets are lamination rolled to 0.7mm thickness and heated to remove a surface 
active agent. This sheet 4 is superposed on a porous metal plate 1, formed of porous metal 
thin film 2 and metal mesh layer-built sintered body 2. and hot pressed to obtain a 0.65 to 
0.7mm thick gas diffusion electrode. 
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3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture approach of the gas diffusion electrode characterized by carrying 
out the hotpress of the reaction layer of the shape of a sheet which consists of hydrophilic 
carbon black, water-repellent carbon black, and polytetrafluoroethyiene using a porosity metal 
plate on the gaseous diffusion layer of the shape of a sheet which comes to mix a carbon fiber 
in water-repellent carbon black and polytetrafluoroethyiene. 

[Claim 2] The manufacture approach of the gas diffusion electrode characterized by performing 
the hotpress process which is made to support the diffusion layer raw material powder which 
becomes a reverse field from water-repellent carbon black and polytetrafluoroethyiene about 
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the reaction layer raw material powder which becomes one field of a porous carbon base 
material from hydrophilic carbon black, water-repellent carbon black, and 
polytetrafluoroethylene, and follows a cold pressing process and it after that using a porosity 
metal plate. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the gas diffusion 

electrode used for a solid-state polyelectrolyte mold fuel cell. 

[0002] 

[Description of the Prior Art] There are some which carried out the laminating of what blended 
and carried out rolling sheet forming of the solvent to the reaction layer raw material powder 
which consists of a hydrophilic property, and hydrophobic carbon black and 
polytetrafluoroethylene as a manufacturing method of the conventional gas diffusion electrode 
for solid-state polyelectrolyte mold fuel cells, and the thing which blended and carried out 
rolling sheet forming of the solvent naphtha to the diffusion layer raw material powder which 
consists of hydrophobic carbon black and polytetrafluoroethylene. rolled it out repeatedly 
further, and were fabricated in the shape of a sheet. 
[0003] 

[Problem(s) to be Solved by the Invention] The manufacturing method of the conventional gas 
diffusion electrode had the problem that add solvent naphtha to carbon black or a hydrophilic 
property and water-repellent carbon black, and the mixture of polytetrafluoroethylene as a 
solvent, and roll out repeatedly with a roll etc., gaseous diffusion nature falls as a result of 
crushing a gaseous diffusion path, in order to make it the shape of a sheet, and the engine 
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performance of a fuel cell fell. 

[0004] then, in order to raise gaseous diffusion nature and to raise the engine performance of a 
fuel cell, on the other hand, this invention persons looked the reaction layer like [ one side of a 
gas diffusion electrode (Japanese Patent Application No. No. 224218 / five to /), or a porous 
carbonaceous base material which made the carbon fiber mix into the gaseous diffusion layer 
which consists of water-repellent carbon black and polytetrafluoroethylene previously ], and 
have proposed the gas diffusion electrode (Japanese Patent Application No. No. 203277 [ four 
to ]) which comes to support diffusion layer powder. In the press process of the production 
process of these gas diffusion electrodes, since gaseous diffusion nature was improved and 
many openings existed in a gas diffusion electrode, the gas diffusion electrode might carry out 
burst breakage by release of the air in the opening which the opening was compressed with a 
press and compressed at the time of press discharge, and the yield on manufacture was bad. 
[0005] This invention tends to offer the manufacture approach of the gas diffusion electrode for 
solid-state polyelectrolyte mold fuel cells which canceled the nonconformity generated at the 
conventional press process in view of the above-mentioned technical level. 
[0006] 

[Means for Solving the Problem] This invention is the manufacture approach of the gas 
diffusion electrode characterized by carrying out the hotpress of the reaction layer of the shape 
of a sheet which consists of hydrophilic carbon black, water-repellent carbon black, and 
polytetrafluoroethylene using a porosity metal plate on the gaseous diffusion layer of the shape 
of a sheet which comes to mix a carbon fiber in (1) water-repellence carbon black and 
polytetrafluoroethylene. (The 1st invention) 

(2) The manufacture approach of the gas diffusion electrode characterized by performing the 
hotpress process which is made to support the diffusion layer raw material powder which 
becomes a reverse field from water-repellent carbon black and polytetrafluoroethylene about 
the reaction layer raw material powder which becomes one field of a porous carbon base 
material from hydrophilic carbon black, water-repellent carbon black, and 
polytetrafluoroethylene, and follows a cold pressing process and it after that using a porosity 
metal plate. It is (the 2nd invention). 

[0007] The water-repellent carbon black as used in the field of this invention is a thing 
belonging to the classification of acetylene black. A rack (DENKI KAGAKU KOGYO K.K. 
make) is raised, and hydrophilic carbon black is a thing belonging to the classification of 
furnace black, as a typical thing - DIN ~ a turnip - To the above-mentioned water-repellent 
carbon black, since there are many surface functional groups (- OH radical, -COOH radical = O 
etc. sets etc.) of carbon black, it has a hydrophilic property, and it is a typical thing. Vulcan 
XC72R (Cabot shrine make) is raised. However, the water repellence or the hydrophilic carbon 
black said to this invention is not limited to the thing of the above-mentioned representation. 
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[0008] As for the gaseous diffusion layer in the 1st invention of this invention, a rolling sheet 
shaping-top and a gas passageway are secured, and from when the path in which generation 
water clearance is possible is maintained It is preferably good 70 / 30 - 60/40, (water-repellent 
carbon black + polytetrafluoroethylene) / carbon fiber =90 / 10 - 50/50, and that it is 80 / 20 - 
60/40 preferably, a weight ratio - water-repellent carbon black / polytetrafluoroethylene =80 / 
20 - 50/50 - Therefore, it is good water-repellent carbon black / polytetrafluoroethylene / 
carbon fiber =70/18/10-25/25/50 and to be preferably referred to as 56/24/20-36/24/40 as the 
whole. 

[0009] Moreover, the carbon fiber as used in the field of the 1st invention of this invention is 
called the chop or Mild who cut the raw thread of a carbon fiber, average die length is 0.1- 
5mm, the diameter of fiber is 10-20 micrometers, and it has two sorts, a carbon system and a 
graphite system, and are min99%, volume resistivity 10-2 - 10-3ohmcm carbon content 
min95wt%, respectively. A thing (average fiber-length;0.1 -0.5mm and diameteriof fiberlO- 
15micrometer) is preferably used by the graphite system. 

[0010] A gas passageway when a catalyst is supported and the reaction layer as used in the 
field of the 1st invention of this invention and the 2nd invention has a hydrophilic part is 
secured. It is 70 / 30 - 50/50 preferably, and a weight ratio [ from / when the water-repellent 
section and its path are secured so that generation water can be removed ] - hydrophilic 
carbon black / water-repellent carbon black =90 / 10 - 40/60 - (Hydrophilic carbon black + 
water repellence carbon black) / polytetrafluoroethylene = it is good 90 / 10 - 50/50, and to be 
preferably referred to as 70 / 30 - 60/40. 

[0011] as the water-repellent carbon black used by the 1st invention of this invention, and the 
2nd invention, and hydrophilic carbon black - mean-diameter:500A and diameter of structure: 
- about 0.5-micrometer thing - moreover, it is desirable to use a particle diameter:0.2- 
0.4micrometer thing as polytetrafluoroethylene. 

[0012] As a porous carbon base material as used in the field of the 2nd invenfion of this 
invention **************(omegacm): - 10-3 to 10-1 - desirable - 10-2 to 10-3, and average pore 
diameter (micrometer): 1-200 ~ desirable - 30-150, and porosity (%):20-80 - desirable ~ 50- 
70, and thickness (mm):0.5-5 - preferably 0.7-2 The carbon material to satisfy is used and 
porous carbon, carbon paper, carbon fiber textiles, etc. are raised as the example. 
[0013] Moreover, in order to support the reaction layer raw material powder in the 2nd 
invention of this invenfion, and diffusion layer raw material powder to a porous carbon base 
material, it is made by sprinkling each raw material powder over a porous carbon base material 
through a screen. 

[0014] A laminating and the tabular thing pressurized and sintered are raised from the upper 
layer to the metal nonwoven fabric bottom in two or more wire gauzes at which pore size 
becomes large gradually toward a lower layer preferably as a porosity metal plate used by the 
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1st invention of this invention, and the 2nd invention. In order to carry out the hotpress of the 
gas diffusion electrode, the smooth thing of the metal nonwoven fabric of a porosity metal plate 
50 micrometers or less and whose numerical aperture pore size is 10 - 40% is desirable. Since 
the wire gauze of a porosity metal plate is a thing for reinforcement of a metal nonwoven 
fabric, what has the reinforcement which can be used as a porosity metal plate at a press 
process is used. Although the construction material of these metal nonwoven fabric and a wire 
gauze is not restrictive, either, austenitic stainless steel (SUS 304,304L and 31 6,31 6L etc.) 
and a nickel radical alloy system ingredient like Hastelloy are used. 
[0015] 

[Function] According to this invention, by using a porosity metal plate in the press process in a 
gas diffusion electrode production process, the air which exists in the opening in a gas 
diffusion electrode can be missed, and the burst of the gas diffusion electrode at the time of 
press discharge and breakage can be prevented. 
[0016] 

[Example] Hereafter, an example explains this invention concretely. 

(Example 1) The structure of the porosity metal plate used in this example is shown in drawing 
1 . The above-mentioned porosity metal plate 1 uses the metal nonwoven fabric made from 
SUS304 as a porosity metal thin film 2. Two or more wire gauzes made from SUS304 from the 
upper layer so that pore size may become large gradually toward a lower layer at the bottom A 
laminating, the laminating sintered compact 3 of the tabular wire gauze pressurized and 
sintered - it is - this example - as a metal nonwoven fabric - 2micro BEKIPOA (a trade name 
-) The amount of eyes: From the upper layer, the wire gauze of 300 g/m2 and reinforcement 
carries out the laminating of 200, 100, and the wire gauze of 40 or 40 meshes to the metal 
nonwoven fabric bottom, and carries out pressure sintering to it toward a lower layer, and 
magnitude is 2 300mm. The thing was used. 

[0017] Mean diameter: To 420A water-repellent carbon black (DIN a turnip rack), by mean- 
diameter:0.3micrometer polytetrafluoroethylene and a graphite system, the carbon fiber 
(average ltonaga:0.13mm and diametenof fiber13micrometer) was mixed at a rate of the 
weight ratio 50:40:20, solvent naphtha was mixed by the ratio of 1:1.6 to it, rolling shaping of 
what added the surfactant further was carried out by the rolling method, and the preforming 
gaseous diffusion layer sheet of 6mm thickness was obtained. Moreover, mean-diameter:400A 
hydrophilic carbon black (Valcan XC72R), mean-diameter:420A water-repellent carbon black 
(DIN a turnip rack), and a mean diameter: 0.3-micrometer polytetrafluoroethylene was mixed at 
a rate of the weight ratio 50:20:30, solvent naphtha was mixed at a rate of 1 :1 .8 to it, it rolled 
out by the rolling method, and the preforming reaction layer sheet of 0.3mm thickness was 
obtained. The laminating of the preforming gaseous diffusion layer sheet of this 6mm thickness 
and the preforming reaction layer sheet of 0.3mm thickness is carried out, and it rolls out to 0.7 
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moremm thickness by the rolling method, and is 2 the magnitude of 250mm. The rolling sheet 
was obtained. 

[0018] Next, after heating and carrying out the desurfactant of the rolling sheet obtained by the 
above-mentioned approach in an electric furnace, the hotpress was carried out by 380 degree- 
Cx50 kg/cm2 xSsec. with hotpress equipment as shows this rolling sheet to drawing 2 using 
the porosity metal plate 1 which consists of the porosity metal thin film 2 and the laminating 
sintered compact 3 of a wire gauze which were explained by drawing 1 . In addition, in drawing 
2 , 4 shows the above-mentioned rolling sheet further rolled out with hotpress equipment. By 
this hotpress equipment, as shown in the after-mentioned table 1, the gas diffusion electrode 
of penetrable outstanding 0.65-0. 7mm thickness was obtained without breakage. 
[0019] (Example 1 of a comparison) With hotpress equipment as shows the rolling sheet 4 
obtained in the example 1 to drawing 3 , the gas diffusion electrode was obtained using the 
SUS sheet metal (or brass sheet metal) 5 of 10mm thickness. This gas diffusion electrode was 
inferior to gas permeability, as shown in the after-mentioned table 1 . 
[0020] Plain-weave IK (K: the number of the filaments in a carbon fiber, K= 1000), (Example 
2) Thickness: 0.5mm and eyes:220 g/m2 Carbon fiber textiles are used as a base material. It is 
the same approach as an example 1. Mean-diameter:400A hydrophilic carbon black (Valcan 
XC72R), Mean diameter : 420A water-repellent carbon black (DIN a turnip rack), mean- 
diameter: ~ the reaction layer raw material powder which carried out mixed desiccation of the 
0.3-micrometer polytetrafluoroethylene at a rate of the weight ratio 35:35:30, and mean- 
diameter: - 420A water-repellent carbon black (DIN a turnip rack) — Mean diameter : The 
diffusion layer raw material powder which carried out mixed desiccation of the 0.3-micrometer 
polytetrafluoroethylene at a rate of the weight ratio 65:35 is pulverized with a mill, respectively. 
The screen of 100 meshes is minded [ of stainless steel sheet metal ] first, and it is diffusion 
layer raw material powder 150 g/m2 It sprinkled uniformly at a rate, and carbon fiber textiles 
were piled up on it and reaction layer raw material powder was further sprinkled at a rate of 60 
g/m2 through the screen of 100 meshes on the textiles similarly. 
[0021] Then, after carrying out cold forming (50kg/cm2) using the porosity metal plate 
explained in the example 1 and heating and carrying out a desurfactant in an electric furnace 
further, the outstanding gas diffusion electrode of gas permeability as shown in the after- 
mentioned table 1 without breakage was obtained by carrying out a hotpress (380 degree- 
Cx50 kg/cm2 x3sec) using the same porosity metal plate. 

[0022] (Example 2 of a comparison) When having carried out cold forming (50kg/cm2) after 
making both sides of the same carbon fiber textiles base material as an example 2 support the 
same reaction layer raw material powder as an example 2, and diffusion layer raw material 
powder and having been carried out using SUS sheet metal (1mm thickness) as shown in 
drawing 3 , the raw material fine particles supported at the time of press discharge dispersed. 



file://C:\Documents and Settings\bepatterson\My DocumentsUPOEn\JP-A-H07-220734.html 1/4/2006 



JP-A-H07-220734 



Page 8 of 10 



and manufacture of a gas diffusion electrode was impossible. 

[0023] 

[A table 1] 





•iJ7.WM U 'J 


mmm i m7.mmm 


3 5 




7 5 




1 8 



[0024] 

[Effect of the Invention] According to this invention, the gas diffusion electrode which has the 
high gaseous diffusion nature for solid-state polyelectrolyte mold fuel cells can be offered. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 ] The cross section of the porosity metal plate used in case the gas diffusion 
electrode of this invention is manufactured. 

[Drawing 2] Between the colds using the porosity metal plate in this invention approach, or 
approximate account drawing of a hotpress machine. 

[Drawing 3] Between the colds in a conventional method, or approximate account drawing of a 
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[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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